Disobutamide: a model agent for investigating intracellular drug storage.
Disobutamide, a bis tertiary amine (pKa1 = 8.6; pKa2 = 10.2) cationic amphiphilic compound, and a putative cardiac antiarrhythmic drug induced clear cytoplasmic vacuoles in dogs and rats. Ultrastructurally, the vacuoles were membrane-bound vesicles containing primarily electron-lucent material. Some concentric lamellar bodies indicative of phospholipidosis were also present. Although numerous vacuoles were seen in one-year toxicity studies in dogs and rats, there was no apparent evidence of necrosis, inflammation, atrophy, hypoplasia, hyperplasia, or metaplasia. Clinical signs or laboratory findings indicative of functional impairment were also not apparent. The picture of the vacuolation in vivo was one of storage. In cultured cells vacuoles were shown to be storage sites for disobutamide and specifically in distended vesicles of the cytoplasmic acidic compartments, such as lysosomes, endocytic, and probably transport vesicles. Storage of the drug in acidic vesicles is compatible with the dibasic nature of the cationic moiety of disobutamide. The intrinsic cell chemicals which accumulate in the vacuoles along with disobutamide remain unknown. Disobutamide may be a useful agent for defining experimentally the borderline between physiologic limits (normal function) and toxicity (functional impairment) in the condition of intracellular drug storage abnormalities and for advancing knowledge of storage mechanisms.